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KoMno3i4nn coAepjKMT, o6.%: neHTac^TopoTaH 
15-70; remactJTopnponaH 20-70; oaho M3 
coeAMHeHHfi, BbiSpaHHbix H3 rpynnbi, 
coAepwainefl nponaH, 6yiaH, M3o6yTaH, 
Anc^TopaTaH, reKcacJjTopnponaH, 



Terpacf)Top3TaH, oKTacJrropLjMKnoGyTaH 1-20. 
CMeceBofl x/iaAareHT 6onee yHMBepcaneH n 
nepcneKTHBeH, neM nsBecrHbie, 

npeAHa3HaHeHHwe Ann cepBHCHoro 
o6cny>KHBaHHfl b xo/iOAnnbHofl TexHMKe BMecTO 
npuMeHneMoro xjiaAOHa 12, Han6onee tunpoKo 
Mcno/ibsyeMoro b xonoAM/ibHofl 

npOMbiLunsHHOCTM. 3 Ta6/i. 
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(54) COMPOSITION OF COOLING AGENT 

(57) Abstract: 

FIELD: domestic, trade and industrial 
equipment. SUBSTANCE: composition 
comprises, vol.%: pentafluoroethane, 15-70; 
heptafluoropropane, 20- 70; one of compounds 
selected from group consisting of propane, 
butane, isobutane, difluoroethane, 



hexafluoropropane, tetrafluoroethane, 
octafluorocyclobutane, 1-20. Mixed cooling 
agent is more universal and promising than 
those known in the art, particularly cooling 
agent 12 widely used in refrigeration 
industry. EFFECT: improved composition of 
the cooling agent. 3 tbl 
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M3o6peTeHne othochtca k cocTaBy 
oaoHoSeaonacHoro HeropKwero xnaAareHTa, 
npeAHa3HaMeHHoro Anfl npMMeHeHHfl b 
xonoAMnbHoft tgxhmkg bmscto 3anpemeHHbix 
xnopqVropyrnepoAOB (X<t>y), cornacHO 
MoHpeajibCKOMy npoTOKony. 

B HacTORinea BpeMfl b rcaMecTBe 3aMeHMTenn 

R12 B 6blTOBOH XOJKWVlbHOfi T0XHMK0 

npHMeHHSTCfl R134a, cmbch ymeBOAopoAOB 

HJ1M AMCj)TOp3TaH C HSOOyTaHOM (C1). OAHaKO, 

Taiwe xnaAareHTbi Mano npuroAHbi Ann 
peTpocpMTa Ae^cTByfoiqero Ha R12 
o6opyAOBaHHH M3-3a noKapoonacHOCTH win 
HecoBMecTHMOc™ c KOMnpeccopHbiM Macnowi. 
H3B©cTHa TafOKe o30Hooe3onacHaa KOMno3HLjnfl 
CM1 , KOTopaa coAepwHT R218, oonaAafoiUMfl 
GKCTpeManbHo BbicoKWM noKa3aTeneM 
napHUKOBoro sqtia^eKTa (GWP > 34000), 
nooTOMy, b CBA3M c ywecroMeHHeM 
3KonorwMecKt/ix Tpe6oBaHntf k sroMy noxasaTenK) 
nepcneKTMBbi tunpoKoro npuMeHeHun ranux 

BBU^eCTB AOJDKHbl GblTb OrpaHHMOHbl. klSBBCTHbl 
M3 naieHTHOM AOKyMeHTai4MW KOMn03W4MH 

xnaAareHTOB Ha ochobs An$TopxnopMeTaHa 
(xnaAOH 22), npeAHa3Ha^eHHbie a/ia 3aMeHbi 
xnaflOHa-12, HanpwMep: 

1. naTem- N (W092-12216) 
npeAno>KeH cocraB xnaAareHTa, Bee. %: 
XnaAOH 22 (AMCfeTopMeTaH) - 41 - 71 
H3o6yTaH - 2 - 20 

XiiaAOH 142b (l.l-A^Top-l-xnopDTaH) - 21 

-51 

npeAJ10>KeHHblV1 MHOrOKOMnOHeHTHbIM 

xnaAareHT o6naAaeT npneMneMbJM ypoBHeM 

XOJ10AOnpOM3BOAMTenbHOCTM B XOriOAMJlbHOM 

o6opyAOBaHnn v\ KOHAMJHOHepax B03Ayxa, 
oonaAaer xopowefi coBMecTHMOCTbK) c 
MacnaMM, mmbst ODP = 0,05. 

2. FlaTSHT N (W092-16596). 
XnaAareHT cocraBa, Bec.%: 

XnaAOH 22 (AMqVropxnopMeTaH) - 65 - 75 
XnaAOH 125 (neHTa4>Top3raH) - 15-25 
nponaH - 5 - 15 

XnaAareHT HeTOKcvweH, HeBocnnaMeHaeMbiM 
c hm3khm Koac})c|)vmMeHTOM OKaTHH, oonaAaeT 
xopoLuen coBMecTMMocTbJO c MacnoM. 

3. naTeHT N 2013431 (cfeupMa CaHHO 
3neKTpMK JIta). <J>npMa npeAnaraeT 
KOMno3i4i^nio xnaAareHTa, coAep>Kainyio CMecb 
ranonAnpoBaHHbix ymeBOAopoAOB, b cocTaB 
KOTopoPi BXOAflT: 

4>TopAnxnopMeTaH (R21) m no KpafiHetf Mepe 
oaho cJ)TopanKnnbHoe coeAMHeHne H3.rpynnw: 
Tpnc})TOpMeTaH (R23); neHTaqbropaTaH (R125); 
xnopAwcJjTopMeTaH (R22); -1,1 
Ancf)Top-1-xnopMeTaH (R142b); npn 

cooTHoiueHMw KOMnoHeHTOB, Mac.%: 
<PTopAMxnopMeTaH - 0,1 - 50,0 
OTopanKvinbHoe coeAMHeHne - 50 - 99,9 
npeAnoxeHHbie cocTaBbi Mano coBMecrnMbi 
c MacnaMU pasnHHHbix KnaccoB, 
MMHepanbHbJMM, nonn30npHbiiv4n. Han6onee 
6\tih3kvim no cyu^ecTBy pewaeMofl saAa^n 
^BnseTCfl M3o6pereHne "KOMnosnLjwfl 
xnaAareHTa" (3aflBKa PoccutfcKotf OeaepauuH N 
96104188/04 , 20.11.97), KOTopoe 

paccMaTpuBaeTCfl HaMM KaK npoTomn. 
KoMno3HL^n« xnaAareHTa coAepwuT 
AwqbTopxnopMeTaH, cjjTOpAMxnopMeTaH, nponaH, 
wnu 6yTaH, nnn w3o6yTaH, nnn oaho 
c})TopanKnnbHoe coeAWHeHne M3 rpynnbi 
TBTpacf)Top3TaH (R134a win R134); 
Tpnc}>Top3TaH (R143a); AMqVropoTaH (R152a); 
AH0TopMeTaH (R32); renrac&TopnponaH (R227); 
reKcacf)TopnponaH (R236); oKTao>Topi4kiKno6yraH 
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(RC318), npn cneAytomeM cooTHOtueHMM 

KOMnOHBHTOB, o6.%! 

fluc^TopxnopMBTaH - 45 - 80 
<I>TopAMxnopMeTaH - 15 - 40 
nponaH, unw 6yTaH, nnn M3o6yTaH, nnn oaho 
o>TopaniainbHoe coeAHHeHne M3 rpynnw 

T6TDaO>TOp3TaH, TpHC^TODSTaH, AMC^TOpSTaH, 

AH0T o p m eia h , renTac|)TopnponaH, 
reKcao>TopnponaH, oKTa4>Topi4MKno6yTaH - 0,1 - 
25,0 

HecMOTpn Ha to, mto stot cMeceBOf^ xnaAOH 
6onee yHUBepcaneH m nepcneiaMBeH, hbm 
MSBecTHbie, npeAHa3HaMeHHbie Anfl cepBUCHoro 
o6cny>KMBaHkin xonoAnnbHUKOB, paooiaioiMMX, 
KaK Ha xnaAOHe 12, TaK m Ha xnaAOHe 134a, 
oAHara, Haflo oTMeTkiTb, hto CMeceBbie 
KOMno3Mi4MM Ha ocHOBe nepexoAHbix 
xnaAareHTOB R22, R21, R142b, R124 w AP-. 
npeAnaraeMbie Ann peTpocf)MTa Ae^cTByKJiAMX 
xonoAnnbHbix mbujuh, Mano nepcneKTHBHbi bo 
BHOBb M3roTaBnnBaeMOM o6opyAOBaHMM. 

3aAawa M3o6peT6HHB coctout b co3AaHwn 

O30HO6e3OnaCHOfi KOMn03ML^HH C HM3KMM GWP 

Ha 6a3e KOMnoHeHTOB, npon3BOAHMbix b Pocchm, 
KOTopafl Moma ncnonb30BaTbCfl b KaMecTBe 
peTpocfDkiTa m b nepcneKTMBe Morna 
npMMeHflTbcn n b KanecTBe xnaAareHTa BHOBb 
nsroTOBneHHoro ooopyAOBaHUfl. nocneAHee 
CBHsaHO c TeM, mto npn ocBoeHMH R134a b 
KaMecTBe yHMBepcanbHoro 3aMeHMTen« R12 bo 
Bcex BMAax xonoAnnbHOfi TexHUKH o6Hapy>KeHO, 
mto no 3KcnnyaTaL\noHHbiM cbo^ctb3m, 
OKonornMecKOM m no>KapHOvi 6e3onacHOCTM oh bo 
MHorux cnyMaflx ycTynaeT cMeceBbiM 

KOMn03HUHflM. ripW pa3Da60TK6 KOMn03ML\MM 

ncxoAHbiMM Tpe6oBaHbiRMVi flBn^nncb: 

- HyneBotf noKa3aTenb ODP 

- noKa3aTenb napHMKOBoro sqbqbeKTa GWP 
Aon>KeH 6brrb MeHee, ^eM y R134a 

- no>Kapo6e3onacHOCTb 

- riflK Ha ypoBHe R12 m R134a 

- COBMeCTMMOCTb C KOHCTpy KL^MOH H bJ M H 

MaTepkianaMM 

- oTHocnTenbHan MoneKynnpHaH Macca 
110-120 

- COBMeCTMMOCTb c paspaGaTbiBaeMbiMM b 
Poccmm MacnaMM 

- HanMMwe oTeMecTBeHHort cbipbeBO^ 6a3bi 
Ann npon3BOACTBa KOMno3Mi4MM 

- MHHHMH3ai4H3 KOHCTpyKTHBHblX H3MeHeHM^ 

npn ncnonbsoBaHMM b KaMecTBe peTpoc^ura 
6biTOBoro, ToproBoro n npoMWiuneHHoro 
xonoA^nbHoro ooopyAOBaHun 

- KOMnosnL^nfl Aon>KHa 6biTb npuroAHa An« 
peTpoqbMTa ooopyAOBaHMH, pa6oTa»oi^ero Ha 
R12. 

flnn peweHntf 3tow 3aAaMH npeAno>KeH 
xnaAareHT Ha 6a3e cpTopyrnepoAOB h 
ymeBOAopoAOB, ooecne4HBafomnfl 
B03M0)KH0CTb SKcnnyaTai^MM h cepBUCHoro 
o6cny)KMBaHMfl o6opyAOBaHMfl, pa6oTaioiAero Ha 

xoy. 

riOCKOnbKy ConbLUUHCTBO M3BeCTHWX 

peTpoq^MTHbix CMeceW Ha ocHOBe R22 (cm. 
Ta6nnuy 1) MMeioT MoneKynnpHyio Maccy MeHee 
100 eA., npuMeHeHMe nx b ooopyAosaHnn c 
qeHTpo6e>KHbiMM HacocaMU, paooTaKDii^nMH Ha 
R12, npwBOAHT k 3HaMHTenbHOMy CHiwceHuio 

npOM3BOAHTenbHOCTM. ri03T0My B KaMBCTB© 

ocHOBbi 6bina Bbi6paHa KOMnoswmifl R125 - 
R227, o6ecneMMBaK)iAan BO3MO)KH0CTb 
nonyneHMfl xnaAareHTOB c OTHOCMTenbHoCi 
MoneKynflpHoi^ Macco^, cjimskoA k R12, c 
yneTOM BBeAeHHfl b cocTae TpeTbei^ 
cocTasnnioiAe^ c MeHbiuefl MoneKynnpHO^ 
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Maccoii (R152a, R290, R600 n ap). 

I~lpn Bbioope cocTaBa KOMno3nqnn Arm 
KOHKperHoro npuMeHeHnq npon3BOAnnca 
TepMOAHHaMMMecKM^ pacMer xapaicrepncTnK 
xonoAwibHoro i^MKna, 3KcnepnMeHTanbH0 
onpefle/ianncb 3aBncnMocTb P Hac - T n 
B03ropaeMocrb cMecefl (npn BBeAeHnn b cocTaB 
R152a nnn yrneBOAOpoAOB); coBMecmMocTb c 
KOMnpeccopHWMn MacnaMn n 

KOHCTpyKi4noHHbiMn MaTepnanaMn. nocne 
cooTBeTCTByiomefl KOppeKTnpoBxn cocraBa 
npoBOAVi/iMCb ncnuTaHUP KOMno3ni4nn b 
A©MCTByK)meM xo/ioAnribHOM oCopyAOBaHMvt. 

B pe3ynbTaTe npoBeAeHHbix nccneAOBaHnfl 

yCTaHOBJieHO, MTO 3aBMCMMOCTb P^ - T MOHCHO 

perynnpoBarb b oinpoKnx npeAenax, 
oGecneHMBaa T wn or -28 ao -46°C nyTGM 

H3MeHeHHfl COOTHOUJeHnfl KOMnOHeHTOB. 

HeKOTopue H3 pe3ynbraTOB onpeAeneHna 
3aBMCMMOCTM P Hac - T npnBeAeHbi b Ta6n. 2. 

Ms npeACTaB^eHHbix a^hhux cneAyeT, hto 
KpnBafl Ana oahoB H3 KOMno3nijntt 6/in3Ka k 
aHajiornMHO« aha R12. Bo3ropaeMOCTb cMecefl 

TaiOKS 38BMCMT OT COCTaBa. 

Cmbcui R125 - R227 npaKmnecKn ntoooro 
cooTHOiiieHHn nepexoA^T b pa3p*A ropJOMMX npn 
BB6ABHMV1 R152a cBbiiue 40% nnn 
yr/ieBOAopoAOB Bbiwe 18-20%. flnmenbHafl 
HaAewHaa sKcnnyaTaijnH xonoAnnbHoro 
o6opyAOBaHMfl AocmraeTcfl npn ooecneneHnn 
cobmgctmmocth xjiaAareHTa c KOMnpeccopHbiM 
MacnoM, TaK KaK npn nnoxofi coBMecrnMocm 
BO3M0>KHa cenapai^nfl Macna b ncnapnTene, 
HapyiueHne B03BpaTa Macna b KOMnpeccop n 
npeweBpeMeHHuPi bwxoa ero H3 cTpon. 
3KcnepnMeHTajibHo ycTaHOBneHo, mto ocHOBa 
KOMnosnuMM R125 - R227 coBMecmMa c 
nonnscfenpHbiM MacnoM X<i>C134, ho 
npaKTMMecKn He pacTBopaercfl b MHHepanbHOM 
XO 12-16. npn Ao6aBKe k ochobs R152a ao 
40% pacTBopnMOCTb b MMHepanbHOM Macne 
B03pacTaeT He3HaMMTenbHoe, a npn BBeAeHnn 
ymeBOAopoAOB Bbiwe 10-12% KOMno3Mi^wn 

CTaHOBMTCfl COBMeCTWMOtf. 

H3 AaHHbix Ta6n. 2 cneAyer, hto npn 
coAep>KaHMn ochobhoA cocTaBJifliomefi R227 - 
R125 b KOMncwnqMM ao 90 o6.% n BBeAeHnn 
TpeTbetf cocTaBnflK>metf b Konn^ecTBe 10 oo\% 
n Bbiiue yAaeTcn cosAaTb TpexKOMnoHeHTHbie 
CMecn no cfjyHKqnoHanbHotf 

xapaKTGpncTMKG P Hac - T, noAo6Hbie M3BecTHbiM 
xnaAareHTaM R12. R22 nnn R502. Ha 
ocHOBaHnn BbinonHeHHbix pacMeTHbix n 
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3KcnepnMeHTanbHbix nccneAOBannfl 6binn 
Bbi6paHbi KOMno3nunn Ann nsyweHnq nx b 
KaMecTse xnaAareHToe b pa6oTaK)innx Ha R12 
xonoAnnbHnKax. 

Ann ncnbrraHnn ncnonbSOBanncb 6biTOBbie 
xonoAnnbHHKM, CKOHCTpynposaHHwe noA xnaAOH 
12 n 3anpaBneHHbie KOMnpeccopHbiM 
MnHepanbHUM X<t>12-16 win nonnscfcnpHbiM 
MacnoM XOC 134. riepeA ncnbiTaHn«Mn 
arperaTbi xonoAnnbHviKOB BaKyyMnpoBanncb ao 
odaTOMHoro AaBneHun 5 - 10 mm pt.ct. n 
3anpaBnRnncb xnaAQHOM 12 nnn 
nccneAyeMbiMn CMeceBbtM KOMnosnt^nflMn. 

flo3a sanpaBKn KOMnosnunHMn cocTaBnRna 
0,8 - 0,9 A03bi 3anpaBKn MOHO-KOMnoHeHTOM no 
nacnopTy. Pe3ynbTaTW stmx ncnbiTaHnn 
npnBeAeHbi b Ta6n. 3. PesynbTaTbi 
3KcnepMM9HTanbHbix ncnbiTaHnn 
xonoAnnbHnKOB co cMeceBbiM xnaAareHTOM Ha 
ocHOBe R227 - R125 n oat bq p>KAa kjt 
BQ3MO)KHocTb npnMeHeHnn nccneAyeMoW 
KOMno3ni^nn B3aMeH R12, Han6onee Lunpora 
npnMeHflfomerocn b xonoAnnbHon TexHnKe. 

Bee nccneAOBaHnn cMecn npn 
ncnonbsoBaHnn B3aMeH R12 o6ecneHnBaK)T 
ae30TKa3HOCTb paooTw xonoAnnbHMKOB Ha 
peacnMax, 6nn3Knx k pacneTHbiM. Ho c 
ysennMeHneM coAepjKaHnn R125 b cMeceson 
ocHOBe AaBneHne Ha nnHnn HameTaHnn 
KOMnpeccopa BospacTaeT noaTOMy 

npeAnoMTnTenbHbiM cocraBOM, 
o6ecneMMBaioiMnM B03MO>KHocTb 3KcnnyaTaunn 
o6opyAOBaHnn b pe>KnMe, 6nn3KOM k 
pacMeTHOMy Ana R12, HBnfleTcn KOMno3nL^nq 
(o6.%): 

TenTactrropnponaH - 40 - 60 

rieHTacJ)Top3TaH - 20 - 50 

H3o6yTaH (R600a) - 15 - 18 

OAHaKo, 3to He McwiJonaeT ncnonb30BaHn« b 
KaMecTBe TpeTben cocTaBnfl tou^en R152a nnn 
RC318, nponaHa nnn 6yTaHa. 

4>opMyna M3o6peTeHHfl: 

KoMno3ni4nn xnaAareHTa, coAep>KaiAafl 
renTac{)TopnponaH, omnnaioiuaflcfl tcm, mto oHa 
AononHnrenbHO coAep>KnT neHTao>Top3TaH n 
oaho H3 coeAnHeHn^, Bbi^paHHbix n3 rpynnw, 
coAepwaiuefi nponaH, 6yTaH, n3o6yTaH, 
An4?TOp3TaH, reKcacJrropnponaH, 
TeTpao>TOp3TaH, oKTao>Topi4nKno6yTaH npn 
cneAyKJiAeM cooTHomeHnn KOMnOHeHTOB, o6.%: 

rerTract)TopnponaH - 20 - 70 

riem-acfeTopsTaH - 15-70 

Oaho H3 coeAnHeHnW, BbiGpaHHbix M3 
BbiuueonncaHHon rpynnbi - 1 - 20 
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TaSjnma 1 

OCHOBHHE XAPAKTEFHCTHKW M3BECTHUX CMECEBHX XJIAflATEHTOB 



1 1 

I MimeKO | 
| xJiaflareHTal 
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XHMlWeCKHM COCTaB | 


MaiieK. 
Bee 


I Tkhii. ,oC| 


0DP | 

1 

\ 


i 

AHanor | 


| R401A | 


j 

R22/ 124/ 152a (53/34/13) | 


93.4 


| -32.2 | 


0.03| 


R12 | 


I R401B | 


R22/124/152a (61/28/11) | 


91.9 


| -33.9 ! 


0.03| 


R1Z 1 


| R401C | 


R22/124/152a (33/52/15) | 


101.0 


| -28.3 f 


0.03| 


R12 | 


I R409A I 
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97.5 


1 -^U o | 
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101.6 


| -49.0 | 


0.03[ 


R502| 


I R402B | 


R22/1 25/290 (60/38/2 ) | 


94.7 


! -47.4 | 


0.03| 


R502| 


I R408A I 


R22/125/143a (47/7 /46) | 


87.0 


I -43.5 \ 


0.02| 


R502| 


I R404A | 


R125/143a/134a (44/52/4) | 


97.0 


| -48.0 i 


6.001 


R502! 


I R407a i 


R32/125/134a (20/40/40) | 


90.1 


| -45.5 | 


O.OOi 


R502{ 


i R407b | 


R32/125/134a (10/70/20) | 

i 


102.9 


| -47.7 j 

I I 


0.001 
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